Ethylene glycol and glycolate kinetics in rats and dogs.
Ethylene glycol (EG) toxicity results from its metabolism to glycolic acid and other toxic metabolites. The accumulation of glycolate and the elimination kinetics of EG and its metabolites are not well understood, so studies with male Sprague-Dawley rats and mixed breed dogs have been carried out. EG was administered by gavage to rats and dogs, which were placed in metabolic cages for urine and blood sample collection at timed intervals. The peak plasma level of EG occurred at 2 hr after dosing and that of glycolate between 4-6 hr. The rate of EG elimination was somewhat faster in rats with a half-life of 1.7 hr compared to 3.4 hr in dogs. The maximum plasma level of glycolate was greater in rats, although the pattern of accumulation was similar to that in dogs. Glycolate disappeared from the plasma at the same time as EG, suggesting a slower rate of elimination of the metabolite than that of EG. Renal excretion of EG was an important route for its elimination, accounting for 20-30% of the dose. Renal excretion of glycolate represented about 5% of the dose. EG induced an immediate, but short-lived diuresis compared to that in control rats. Minimal clinical effects (mild acidosis with no sedation) were noted at these doses of EG (1-2 g/kg) in both rats and dogs. The results indicate that the toxicokinetics of EG and glycolate were similar in both species.